An empirical study on the relationship between educational equity and the quality of economic growth in China: 1978-2004  by Changzheng, Zhang & Jin, Kong
Procedia Social and Behavioral Sciences 1 (2009) 189–194
Available online at www.sciencedirect.com
World Conference on Educational Sciences 2009 
An empirical study on the relationship between educational equity 
and the quality of economic growth in China: 1978-2004 
Zhang Changzhenga,*  Kong Jinb 
aSchool of Business Administration, Xi’an University of Technology, Xi’an 710054, China 
bSchool of Economic&Management, Nanjing University of Technology, Nanjing 210000, China 
Received October 7, 2008; revised December 11, 2008; accepted January 2, 2009 
Abstract 
In China, there is a general view that educational equity has a negative effect on the quality of economic growth. This paper tries 
to verify whether the view is correct. By adopting China's macroeconomic data from 1978 to 2004, an empirical study on the 
relationship between educational equity and the quality of economic growth is implemented. Results show that besides promoting 
the social harmony, the education equity also has a positive effect on the quality of economic growth, and the former is the 
Granger reason of the latter. According to the conclusion, the education policies in China need much adjustment. 
© 2009 Elsevier Ltd. 
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1. Introduction 
It is a widely recognized viewpoint that the educational equity is the key component of the social justice (Carol 
Anne Spreen, Salim Vally, 2006; Heidi Ross, Jing Lin, 2006). The educational equity protects human rights and 
promotes the harmonious development of society. But there is no empirical study that can tell us whether the 
educational equity can cause higher quality of our economic growth (Wang Jiazeng, 2002). Specifically, we do not 
know which is more important for the quality of economic growth, popularizing basic education or training high-
level talents. The present general view is that the educational equity will have a negative impact on the quality of 
economic growth, thus cultivating high-level people and promoting technology improvement are considered to be 
more important for the quality of economic growth. Having been instructed by this point of view, China's education 
policy has been gradually established to have given up the lower-gravity strategy for the development of education, 
and the structure of educational investment has significantly tilted to higher education. 
Here is the question. Will the educational equity lead to the decline of the quality of China’s economic growth, or, 
for China's economic growth quality, which is more important, the basic education or higher education? Using 
China's macro-economic data from 1978 to 2004, this paper carries out an empirical research in an effort to reveal 
the relation between China’s educational equity and the quality of economic growth. 
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2. Educational equity in China: an estimation for Gini coefficient  
At present, the educational Gini coefficient has been world-widely adopted to measure the degree of the 
educational equity which has been even applied to international analysis (Vinod, end., 2000; John Ruggiero, Jerry 
Miner, Lloyd Blanchard, 2002). In this paper, the educational Gini coefficient is used as the indicator of China’s 
educational equity.   
To measure the year’s education Gini coefficient from 1978 to 2004, we need estimate the year’s stock of the 
population of all educational levels. The data come from "China Statistical Yearbook 2004", "Demographic 
Yearbook 2004, China", "China Health Yearbook 2004", "China Education Yearbook 2004", and "China statistical 
Abstract 2005," with other related yearbooks as a supplement. The results of estimates have been shown in Table 1.  
The total population over 6-year-old is divided into seven educational levels. The number of educational years is 
replaced with Ci (0 for illiterate, 3 years for primary school students, 6 years for people post primary school, 9 for 
junior high school students, 12 for high school students, 15 for University students, 19 for graduate students). The 
percentage, Xi, of the i-level in the total population has been calculated. The percentage of educational years of i-
level crowd in that of the total population, Yi, has also been calculated. The annual accumulated data of Xi and Yi
have been expressed with ACXi and ACYi respectively. Gini coefficient G has been calculated by using Bai 
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Table 1. The stock of the population of all educational levels from 1978 to 2004 (Ten thousand)





school High school University 
Graduate 
school  
1978  33 212.7  22 001.0  10 424.1  12 894.2  4 733.4  454.9  15.90  
1979  31 629. 3  19 509.1  13 705.1  14 253.4  5 397.6  491.2  16.57  
1980  30 357.3  17 494.2  16 532.5  15 411.3  5 997.9  515.5  16.88  
1981  29 183.8  15 487.2  19 394.8  16658.8  6 362.8  539.9  17.14  
1982  28 388.4  14 312.7  21 203.3  17 827.7  6 647.8  584.2  17.48  
1983  26 162.8  14 104.7  23 791.4  18 647.9  6 883.1  688.1  17.65  
1984  24 777.1  13 641.2  24 648.5  19 524.3  7 137.6  806.1  19.25  
1985  23 292.8  14 192.4  24 849.3  20 748.5  7 427.2  926.4  20.83  
1986  22 099.3  13 684.5  25 790.2  21 547.2  7 710 0  1 046.3  25.39  
1987  20 984.5  13 337.9  26 717.3  22 803.9  7 978.9  1 171.1  29.37  
1988  19 847.8  13 047.8  27 678.4  23 999.5  8 267.6  1 296.1  33.09  
1989  19 088.5  12 785.2  28 558.9  25 157.1  8 577.7  1 420.4  36.46  
1990  18 003.0  12 603.4  29 417.1  26 338.5  8 988.8  1 536.6  39.10  
1991  17 324.3  12 526.2  30 626.8  26 964.3  9 169.0  1 863.0  41.83  
1992  16 758.1  12 713.3  31 635.8  27 599.6  9 352.5  2 045.8  44.55  
1993  16 405.6  12 938.6  32 573.5  28 257.9  9 599.8  2 042.7  47.62  
1994  16 032.5  13 340.2  32 172.1  28 953.6  9 822.8  2 241.5  51.55  
1995  15 124.6  13 209.1  32 116.4  33 776.0  10 221.1  2 449.9  56.33  
1996  14 111.4  13 743.6  32 081.5  35 878.0  10 734.4  2 481.1  61.09  
1997  12 890.4  14 404.4  32 104.8  36 673.3  11 874.5  3 063.3  66.70  
1998  11 659.1  14 445.6  31 909.2  37 246.5  12 028.6  3 074.4  72.71  
1999  10 340.8  13 991.2  31 685.6  39 393.6  12 288.0  3 466.1  79 56  
2000  8 962.9  15 127.8  31 110.2  42 238.7  13 828.4  4 225.2  88.39  
2001  8 812.7  15 698.7  29 083.4  42 783. 2  14 364. 9  4 986.1  104.47  
2002  8 669.7  16 166 2  28 675.1  44 383.6  14 683.7  5 430.0  124.22  
2003  8 527.6  15 816.1  27 516.2  45 887.0  16 128.6  6 469.3  150.55  
2004  8 409.9  14 469 4  27 497.3  48 004.8  16 365.5  6 862.3  183. 09 
*Because of the enormous number of students at primary schools and years of education, the stock of the overall education level 
will be obviously over-estimated if using the data of the reunification population at level of primary education.
Educational Gini coefficient, G reflects the fair degree of educational distribution among different groups. The 
lower the value of G is, the higher the degree of educational equity is. According to equation (1) and the data in 
table 1, China’s educational Gini coefficients from 1978 to 2004 have been estimated as shown in table 2 which tells 
that China's Gini coefficients of education were declining with the years, but the decreasing rate of decline was 
slowed and in 2001, there is a rebound of Gini coefficient. What has happened? One is that the laws of the 
educational development have been working, specifically saying, with the increase of the educational equity, the 
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improvement for the Gini coefficient will be in a smaller change at a slower speed. The other is that China’s 
investment into primary and secondary education has slowed down considerably and more investment has been 
shifted to improve higher education.  
3.  Quality of economic growth in China: an estimation for total factor productivity (TFP) 
The total factor productivity (TFP) is the most world-widely-used indicator to measure the quality of economic 
growth. TFP is much more superior to single factor productivity when reflecting the quality of economic growth 
(Nicholas Crafts, Terence C. Mills, Abay Mulatu, 2007; Micha Jerzmanowski, 2007; Po-Chi CHEN, Ming-Miin YU, 
Ching-Cheng CHANG, Shih-Hsun HSU, 2007). For more than 20 years of reform and opening up, China has 
maintained a sustained speed of rapid economic growth. However, Krugman, as a typical person of some Western 
scholars, believed that the TFP of China's economic growth is low which reflects the poor quality of economic 
growth, and China’s economic growth relied basically on the increase of economy input (Paul R. Krugman, 2000). 
The issue also caused widespread concern of Chinese scholars. Many of the Scholars estimate TFP of different 
periods in China (Zhao Guoqin, 2005; Wang Xiaolu, 2000; Zhang.Jun, Shi Shaohua, 2003; Jia Junxue, Guo 
Qingwang, 2005). As the data source and methods of data processing are different, different results have occurred. 
However, scholars both at home and abroad have come to an agreement that the quality of China’s economic growth 
is not high enough. 
Table 2. Gini coefficients of education from 1978 to 2004 in China
year Gini coefficient year Gini coefficient year Gini coefficient 
1978 0.567 90 1987 0.395 02 1996 0.307 79 
1979 0.541 44 1988 0.381 06 1997 0.300 65 
1980 0.518 00 1989 0.370 19 1998 0.291 97 
1981 0.494 70 1990 0.357 46 1999 0.279 28 
1982 0.477 96 1991 0.349 32 2000 0.269 47 
1983 0.451 74 1992 0.342 59 2001 0.271 53 
1984 0.436 84 1993 0.337 13 2002 0.269 82 
1985 0.422 79 1994 0.334 87 2003 0.267 04 
1986 0.409 25 1995 0.317 89 2004 0.259 99 
After comparing the calculation results of domestic scholars, this paper adopts that of Guo qingwang’s [7] method 
of calculating the potential output. There are three reasons for the choice. Firstly, the method of potential output has 
a comprehensive consideration for the impact of both technology and ability on TFP, thus the result is comparatively 
correct (Guo Qingwang, Jia Junxue, 2004). Secondly, the research estimated the TFP during the period 1979 -2004 
which coincides this paper’s. Thirdly, the calculation results of TFP are more in line with the facts of China's 
economic growth. 
ttt tfpTFPTFP += −1                                                                                                                                                 (2) 
According to Guo Qingwang’s TFP data ( tfpt ) and equation (2) , the paper gives the TFP results from 1978 to 
2004. When the index of TFP in 1978 is set as 100, the index in other years has been got as shown in table 3. 
4. Empirical analysis on the relationship between the educational equity and the quality of economic growth 
As Log transformation does not change the relationship between cause and effect, this paper will deal with the 
data of the education Gini coefficient G and total factor productivity index TFP with Log transformation. They are 
expressed as LG and LTFP respectively in the form of natural logarithm. LG means ln(1+G), and LTFP means 
lnTFP. 
First of all, the paper implements a smooth test for LG and LTFP which are Time-series data. The results are in 
table 4. As shown in table 4, LG, LTFP have become a smooth series after date transformation.  
Table 3.   Index of  TFP from 1978 to 2004 in China
year TFP year TFP year TFP 
1978 100.000 1987 111.245 1996 116.623 
1979 100.154 1988 113.699 1997 117.160 
1980 100.098 1989 109.361 1998 117.290 
1981 97.280 1990 103.418 1999 117.008 
1982 97.643 1991 103.507 2000 117.625 
1983 99.499 1992 107.965 2001 117.552 
1984 104.774 1993 111.537 2002 118.521 
1985 108.734 1994 114.565 2003 120.883 
1986 108.717 1995 115. 844 2004 122.986 
Table 4. Test of ADF value
variable ADF value Test(C,T,L) 1% Critical value 5% Critical value Mackinnon p 
LG -3.112 (C,T,2) -3.738 -2.992 0.039** 
LTFP -4.450 (C,T,3) -4.416 -3.622 0.0084*** 
Note: In the test(C,T,L), C means content, T means time and L means lag order. The symbol of ** and *** means that the 
significant level is 5% and 1% respectively.  
Secondly, the paper implements Granger causality test for LG and LTFP. The results are in table 5. 
Table 5. Results of Granger causality test 
Null hypothesis Obs F statistics AsympˊSig Result 
LG is not Granger cause of LTFP 25 8.66464 0.00195 Reject the Null hypothesis 
LTFP is not Granger cause of LG - 1.25509 0.30656 Receive the null hypothesis 
As shown in table 5, the probability of the type 1 error is 0.00195, which tells that LG is the Granger cause of 
LTFP at least 99% confidence level. With a greater probability (0.30656) for the assumption that LTFP is not the 
Granger cause of LG, it is concluded that LG is the cause and LTFP is the effect. As the transformation of data does 
not change the relationship between cause and effect, it is concluded that: educational equity is the cause of TFP, 
that is, the change of educational equity degree will lead to the change in total factor productivity 
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In equation (3), the data in brackets is t test value. Setting ut as the model residual, the paper implements ADF 
test for the data of ut.  The result is shown in table 6.  
Table 6   the result of ADF test for the residual (ut)
variable ADF value Test(C,T,L) 1%  Critical value 5% Critical value Mackinnon p 
u
 t -3.699 (C,0,5) -3.808 -3.0207 0.0126 
As shown in table 6, the assumption that the residual is smooth is acceptable at the 5% significance level which 
tells that model (3) has no problem of spurious regression. It is concluded that there is a long-term co-integration 
relationship between educational equity degree (LG) and the quality of economic growth (LTFP).  
First of all, do the test of statistical inference of the regression model. The determination coefficient (R2) is 
0.81349, which tells that the model has a better ability to explain the relationship. The T test data of constant and LG 
coefficients are 165.128 and -10.442 respectively which are both significant at 1% level. And F statistic of the 
model is 109.0402, also significant at 1% level. Therefore, the statistical regression model is appropriate. 
Secondly, do the econometric autocorrelation test of the model. As shown above, DW is 0.6193. At the 
significant level of 0.05, the upper and lower critical values are 1.316 and 1.469 respectively. Therefore, there is the 
existence of autocorrelation. 
Because there is the existence of autocorrelation in the regression results, the regression model has been adjusted 
by the way of CORC in Eviews5.0 as shown in equation (4). 
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In the revised model, DW is 1.847039 which tells that autocorrelation does not exist in the model. R2 is also 
improved significantly. Therefore, the model (4) will well express the relationship between the degree of 
educational equity (LG) and the quality of economic growth (LTFP). As shown in model (4), the elasticity of 
educational Gini coefficient to the quality of economic growth is  -1.21, that is, when educational Gini coefficient 
decreases by 1% (the degree of educational equity increases by 1%), the TFP(the quality of our economic growth) 
will increase by 1.21 %Ǆ
5. Discussion: educational equity, technology improvement and quality of economic growth 
In this paper, empirical results show that the educational equity is significantly and positively related to the 
quality of economic growth, and the former is the Granger reason of the latter. Therefore, educational equity is not 
only able to promote the harmonious social development, but also promote the harmonious economic growth. At 
present, China's investment in education has shifted its focus on higher education. It is not helpful to the 
improvement of the quality of economic growth. 
The mechanism that educational equity promotes the quality of economic growth is that, educational equity 
improves human capital accumulation, and optimizes the structure of human capital. It speeds up the technology 
improvement and ultimately reflects on the performance of total factor productivity (Futoshi Yamauchi, 2005). 
From the aspect of the level of human capital accumulation, it is proved that a fair degree of education in our 
country will raise the level of human capital accumulation. Liu Haiying (2004) adopted Chinese cross-section data in 
2000 to carry out their research and had proved the idea. It is concluded that because of the accumulation of human 
capital, education equity will be accelerated to enhance technology improvement and then contribute to raise total 
factor productivity. 
From the aspect of the structure of human capital, technology improvement includes technology innovation, 
technology diffuse, and technology application, etc. Only each of the phases has sufficient human capital, 
technology improvement may well improve the quality of economic growth. As a result, technology improvement 
requires an appropriate allocation of human capital. Because technology innovation needs high-level innovative 
human capital as the main innovator, and technology diffuse needs professional human capital as the carrier of 
communication, technology also requires workers with a certain level of human capital. Due to our low level of 
educational equity, the level of the latter two types of human capital accumulation is low and far away from meeting 
the requests of technology diffuse and technology application. For the economic growth, technology diffuse and 
technology application are critical factors to increase productivity. According to the World Bank, only 10% to 30% 
of existing scientific and technological achievements in China have been applied to production. This is mainly 
because of our structural imbalance in human capital. The structure of human capital in China has seriously hindered 
the effect of technological improvement to promote the quality of economic growth. And the raise of education 
equity in China will lead to train a large number of much-needed human capital in technology diffuse and 
technology application, and finally lead to optimize the structure of human capital and eventually to promote the 
total factor productivity. 
6. Conclusion 
Because the educational equity can promote both the harmonious development of society and the quality of our 
economic growth, the government should do something to promote the educational equity so as to enhance the 
quality of our economic growth. Thus, this paper proposes several suggestions to promote the educational fair. 
(1) The government should construct the view that they have the greatest responsibility on promoting the 
educational equity. When providing with public goods of education, equitable education should be the most 
important ideal to realize. (2) The Government should increase investment in education. Investment in education is a 
prerequisite for the development and reform of the education. It is also a basis on which to realize the educational 
equity.(3) The government should rationally allocate limited educational resources. More educational resources 
should be allocated to compulsory and basic education. The investment policy also should incline to the west cities 
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and rural regions. All the efforts will lead to more equity and will narrow the gap. (4)The government should speed 
up the transformation of the educational system. The burden of education on the people need reduced. For lower-
income people, the ability to afford the education need to be enhanced through systematic changes. 
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